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httpSimulation-based training to teach open abdominal
aortic aneurysm repair to surgical residents requires
dedicated faculty instruction
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Objective: We assessed the impact of abdominal aortic aneurysm (AAA)-speciﬁc simulation training on resident perfor-
mance in simulated open AAA repair (SOAAAR) and determined whether simulation training required dedicated faculty
instruction.
Methods:We randomized 18 residents (postgraduate years 3-5) to an AAA simulation course consisting of two mandatory
practice sessions proctored either by a surgical skills lab coordinator (Group A, n [ 8) or by a vascular surgery faculty
instructor (Group B, n [ 10). All residents received a detailed manual and video demonstrating the technique of open
AAA repair. Using a validated tool, vascular faculty who were blinded to resident identity, level of training, and
randomization status graded SOAAAR performance via videos that were recorded before and after the course.
Results: Characteristics and baseline scores between Groups A and B were not different. Postcourse, there was a no
signiﬁcant improvement in performance in Group A. Group B performance was improved signiﬁcantly from baseline with
regard to task-speciﬁc checklist scores (44.16 6.3 vs 34.96 .5; P[ .02), global rating scores (28.46 .6 vs 25.36 5.0; P[
.049), and overall assessment of operative competence (P [ .02). Time to complete SOAAAR improved in both groups
(P [ .02). Baseline performance varied signiﬁcantly with year of training as measured by task-speciﬁc checklist scores,
global rating scores, ﬁnal product analysis, time to complete repair, and overall operative competence. Improvement varied
inversely with year of training (P < .05) and postcourse scores were equivalent for postgraduate year 3-5 residents.
Conclusions: An AAA-speciﬁc simulation training course improved resident performance in simulated open AAA repair.
Dedicated faculty instruction during the simulation training was required for signiﬁcant improvement in resident
performance. The impact of simulation training was greatest in more junior residents. Procedure-speciﬁc simulation
training with dedicated faculty can be used to effectively teach simulated open AAA repair. (J Vasc Surg 2013;58:247-53.)Constraints on surgical resident training are limiting
the acquisition of open surgical skills in the operating
room. These constraints include work hour mandates,
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8 To respond to these constraints on surgical resident
training, simulation training has been increasingly espoused
for teaching and assessing surgical skills.9-16
However, even as simulation centers are built in many
surgical departments, the evidence guiding the development
and implementation of a simulation curriculum speciﬁc for
vascular surgery remains extremely limited. In particular,
evidence demonstrating the effectiveness of open simulation
training in vascular surgery is lacking. Most studies have
focused on the beneﬁts of simulation training for endovascu-
lar procedures.17-20 Other studies have demonstrated that
skills training on simulators improves trainee performance
in isolated technical skills such as knot tying or performance
of an end-to-side anastomosis.21-23 There is little evidence
to suggest that simulation training actually improves
a trainee’s ability to conduct a complex procedure. While
there is value in improving skill in isolated surgical tasks,
simulation-based training might also be expanded to teach
the more advanced skills that are required in the conduct
and performance of an operation.24,25 In addition, the use
of simulation training in open surgery has largely247
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speciﬁc open vascular simulation training on senior residents
is not well deﬁned.
The degree to which faculty instruction is required and
the manner in which faculty instruction is incorporated into
a simulation curriculum are not known. Anecdotal evidence
suggests that dedicated faculty involvement is necessary for
an effective surgical simulation program.26 On the other
hand, the costs in terms of faculty time and effort associated
with development and implementation of a simulation
program are considerable.
We identiﬁed an open abdominal aortic aneurysm
(AAA) repair as a procedure where simulation training
may be of value in training residents. We therefore intro-
duced a Simulated Open AAA Repair (SOAAAR) course
for postgraduate year (PGY) 3-5 residents into our UMass
Vascular Surgical Skills Curriculum. The goals of this study
were three-fold. First, we aimed to determine the impact of
an AAA-speciﬁc simulation training course on resident
performance in simulated open AAA repair. Second, we
examined whether dedicated faculty instruction was
required for effectiveness. Third, we sought to determine
whether the value of the simulation training varied accord-
ing to level of training.
METHODS
Study design and training. Eighteen senior residents,
PGY 3 to PGY 5, participated in a SOAAAR course consist-
ing of two 1-hour sessions. Before participating in the
course, all residents were given an 18-minute video
demonstrating the desired technique of an open AAA repair
performed on the bench simulation model by a faculty
member. All residents were also provided a SOAAAR course
guide with detailed instructions outlining and illustrating
the steps and technique of an open AAA repair.
Residents were randomized to one of two groups for
the SOAAAR course. Group A underwent regimented
practice sessions proctored and resourced by our surgical
skills lab coordinator. In these mandatory “proctored prac-
tice” training sessions, the skills coordinator kept trainees
on task according to a very detailed module outlining the
tasks and goals of each session. Group B underwent regi-
mented training sessions proctored by a single vascular
surgery faculty member who provided “hands-on” instruc-
tion. The goals, structure, and skills to be practiced in each
session were clearly outlined in the SOAAAR module guide
for both groups. Session 1 covered exposure of the infrare-
nal aorta through completion of the proximal anastomosis.
Session 2 covered tailoring of the graft, performance of the
distal anastomosis, and closure. There were two residents
per AAA model in each session, and residents spent one-
half of the session as the operating surgeon and the other
half as the ﬁrst assistant. Each resident had the opportunity
to perform two simulated open AAA repairs during the
sessions.
Simulation model. Our simulation model was a bench
model designed and built by a vascular faculty member
(WPR) and the Surgical Skills Lab Coordinator inconsultation with an expert in simulation training and
devices (Fig 1). The speciﬁcs of the model will not be
covered exhaustively, but certain aspects should be high-
lighted to demonstrate how the model was speciﬁcally
designed to allow for the teaching of the crucial steps in an
open AAA repair. The model accurately simulates the size
and depth of the average abdominal cavity. It allows for
retraction of simulated abdominal viscera with a self-
retaining retractor for exposure of the abdominal aorta.
The simulated aorta and iliac vessels can be clamped with
standard vascular clamps. The simulated aorta provides
excellent ﬁdelity with regard to “the look and feel” of a graft-
to-aortic anastomosis.
Assessment of surgical skill. Assessment of perfor-
mance in the simulated open AAA repair using the
SOAAAR model was conducted both before and after
completion of the SOAAAR course training sessions. The
“pretest” was conducted 2 weeks prior to the training
sessions, and the “post-test” was conducted 2 weeks after
completion of the training. Residents were asked to prepare
for each simulated open AAA repair assessment as they
would for an actual operative case. The course and study
structure is outlined in Fig 2. The SOAAAR assessments
were conducted in the real operating room using real
operative equipment and time constraints so as to provide
appropriate context to the simulation. Trainees were
allowed 1 hour to complete the procedure. Setup of the
equipment and instrumentation was performed by
a surgical skills lab coordinator. A vascular surgery
attending acted as ﬁrst assistant in all assessments, again to
provide realism for the simulated procedure and to mini-
mize the variability arising from the use of nonexpert
assistants. The behavior of the faculty ﬁrst assistants
was standardized, and they were instructed not to provide
verbal instruction nor “lead” the resident through the
operation. All assessments were videotaped and uploaded
without participant identiﬁcation to a shared data drive
for later review and were subsequently rated by vascular
surgical faculty blinded to resident identity, level of
training, and randomization status. The study was
approved by the University of Massachusetts Institutional
Review Board.
Assessment tool and outcome measures. Four out-
come measures were captured in by the SOAAAR assess-
ment tool (Supplementary Table, online only) including
procedural task-speciﬁc checklist scores, global rating scores,
and time to complete repair.27 In addition, ﬁnal product
analysis was assessed using a 5-point Likert score (1 ¼ “well
below standard and likely to fail,”5¼ “excellentﬁnal product
with no ﬂaws and likely to function well”). Vascular surgery
faculty also evaluated “overall operative competence” for
each performance, based on a judgment of the level of
supervision that a resident would require to perform an open
AAA repair in the operating room. Brieﬂy, the tool was
developed and reﬁned by ﬁve vascular surgery faculty. We
validated our SOAAAR assessment tool by having four
blinded faculty evaluators grade ﬁve videotaped repairs. We
established interassessor reliability on all tools components
Fig 2. Simulated open abdominal aortic aneurysm (AAA) repair study (SOAAAR) structure. PGY, Postgraduate year.
Fig 1. Open abdominal aortic aneurysm (AAA) simulation model. A,Wide view showing bench model AAA simulator
attached to operating room table with self-retaining “bowel” and “renal vein” retractors in place. Iliac artery and aortic
clamps have been applied. B, Close view showing completed tube graft repair with “aortic sac” still open around graft.
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randomly assigned to a single evaluator. Internal consistency
was excellent (Cronbach alpha ¼ .826). The tool was
content- and face-valid based on blinded feedback and
psychometric testing and showed good construct validity
(interclass correlation coefﬁcient ¼ .72; P ¼ .008).
Statistical analysis. Categorical variables were compared
with thec2 test. Continuous variableswere compared between
groups with the Wilcoxon Rank Sum test and analysis of vari-
ance when appropriate. Comparison between assessments
scores at pre- and post-test of subjects were analyzed using
the Wilcoxon signed rank test for paired subjects. Signiﬁcance
for all testing was set at P < .05. Statistical analyses were per-
formed with SAS version 9.2 (Cary, NC).RESULTS
Participants
There were no signiﬁcant differences in PGY level,
surgical subspecialty, or gender between Groups A and B
(Table I).
Outcome measures
Task-speciﬁc checklist scores. Baseline scores were
equivalent between groups. Task-speciﬁc checklist scores
were signiﬁcantly improved postcourse for Group B
(faculty instructor) but not Group A (skills lab coordinator;
Table II). Baseline scores varied signiﬁcantly with year of
training, with more junior residents having lower scores
Table I. Characteristics of participating residents
Characteristica
Group A skills
lab coordinator
(n ¼ 8), No. (%)
Group B faculty
instructor
(n ¼ 10), No. (%)
PGY 3 3 (38) 4 (40)
PGY 4 3 (38) 3 (30)
PGY 5 2 (25) 3 (30)
General 7 (88) 9 (90)
Vascular 1 (13) 1 (10)
Male 4 (50) 7 (70)
Female 4 (50) 3 (30)
PGY, Postgraduate year.
aThere were no signiﬁcant differences between groups.
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improved postcourse for PGY 3 residents but not PGY4
and PGY5 residents (Table III).
Global rating scores. Baseline scores were equivalent
between groups. Global rating scores were signiﬁcantly
improved postcourse for Group B (faculty instructor) but
not Group A (skills lab coordinator; Table II). Baseline
scores varied signiﬁcantly with year of training with more
junior residents having lower scores (P < .05). Again, when
analyzed by year of training, postcourse scores were
signiﬁcantly improved for the PGY3 residents but not
PGY4 and PGY5 residents (Table III).
Final product analysis. Baseline scores were equivalent
between groups. There was no signiﬁcant improvement in
the quality of ﬁnal product for either group (Table II).
Baseline scores also varied signiﬁcantly with year of training
with more junior residents having lower scores (P < .05).
When analyzed by year of training, the quality of the ﬁnal
product was signiﬁcantly improved postcourse for the PGY 3
residents but not PGY4 and PGY5 residents (Table III).
Time to complete repair. Baseline scores were equiva-
lent between groups. The time required to complete the
simulated open AAA repair was signiﬁcantly improved after
the SOAAAR module for Groups A and B. Baseline scores
varied signiﬁcantly with year of training withmore junior resi-
dents having lower scores (P < .05).When examined by year
of training, both PGY 3 and PGY 4 residents had signiﬁcant
improvement in operative time for aneurysm repair but
there was no improvement in PGY5 residents (Table III).
Overall operative competence. Baseline scores were
equivalent between groups. Compared with pretest perfor-
mance, overall operative competence was signiﬁcantly
improved at the post-test in Group B (faculty instructor),
while there was not a signiﬁcant improvement seen inGroup
A (skills lab coordinator; Fig 3). Baseline scores varied
signiﬁcantly with year of training, with more junior residents
having lower scores (P < .05). PGY 3 residents had signiﬁ-
cant improvement in their overall operative competence,
while PGY 4 and PGY 5 residents did not (Fig 4).
DISCUSSION
AAA-speciﬁc simulation training improved resident
performance in simulated open AAA repair as measuredby multiple outcome measures. Residents who received
faculty instruction in the training sessions showed signiﬁ-
cant improvement in performance on the “post-test” in
comparison to the “pretest” as measured by task speciﬁc
checklist, global rating scores, time to complete repair,
and assessment of overall operative competence. In addi-
tion, PGY 3 residents demonstrated signiﬁcant improve-
ment in performance of a simulated open AAA repair
with respect to all outcome measures, while PGY 4 and
PGY 5 residents did not.
The most important ﬁnding of this study is that it high-
lights the potential for the use of simulation training for
teaching complex simulated open vascular procedures.
We believe that simulation training cannot substitute for
actual operating experience, but rather may prove an
important tool to help trainees improve performance in
operations and maximize the educational beneﬁt they
reap from them. We selected open AAA repair as this is
a procedure where there may be particular need for simu-
lation training to supplement operative experience. With
the advent of endovascular repair of abdominal aortic aneu-
rysms, the percentage of open repairs has declined dramat-
ically.28 In addition, new training paradigms, such as the
0þ5 vascular residency, as well as work hour restrictions,
may limit the time available for open operative experience.
Experience in open AAA repair, as well as other open aortic
operations, is therefore diminishing. Between 2000 and
2009, Accreditation Council on Graduate Medical Educa-
tion case logs have demonstrated a 55% decrease in the
number of open elective AAA repairs performed by vascular
surgery trainees.29 Our group and others have identiﬁed
the need for open vascular simulation as operative exposure
to open aortic and other complex open vascular operations
decreases.10 In a recent survey of attending vascular
surgeons and vascular fellows, open ruptured infrarenal
aortic aneurysm repair was identiﬁed as the second-most
essential procedure for simulation, with high priority also
given to elective, open infrarenal aortic aneurysm repair.30
Furthermore, decreasing exposure to complex open
surgery due to a shift toward endovascular intervention is
not isolated to aortic surgery. Evidence suggests similar
trends for lower extremity revascularizations.31 We believe
that simulation training might provide substantial value in
teaching additional open vascular procedures.
To our knowledge, our study is the ﬁrst to demonstrate
that a simulation-based training is effective in improving
resident performance in performing a simulated complex
open operation. The simulation training employed in this
study went beyond the teaching of an isolated surgical skill.
In performing an open AAA repair, the surgeon must
know, integrate, and execute multiple tasks in correct
sequence. Our AAA simulator allowed trainees to perform
the multiple steps required in executing an open AAA
repair, and our SOAAAR module taught and tested the
appropriate execution of these steps as well as the technical
precision with which they were performed. The AAA
model and the SOAAAR assessment tool, which we vali-
dated for use with the model, were sophisticated enough
Table II. Outcomes of assessments of SOAAAR: Group A (skills lab coordinator) vs Group B (faculty instructor)
Outcome measures
Group A (skills lab coordinator) Group B (faculty instructor)
Pretest Post-test P value Pretest Post-test P value
Task-speciﬁc checklist (1-54)a 30.9 6 12.6 41.25 6 6 .08 34.9 6 9.5 44.1 6 6.3 .02
Global rating scale (1-40)a 22.2 6 6.5 25.3 6 5 .38 22 6 6.5 28.4 6 6.6 .049
Quality of ﬁnal product (1-5)a 2.9 6 1.2 3.2 6 .7 .81 2.8 6 1 3.5 6 .82 .1
Time to complete repair,a minutes 38.7 6 5.2 32.4 6 4.7 .02 44.1 6 8 35.5 6 5.8 .006
SOAAAR, Simulated open abdominal aortic aneurysm repair.
aThere were no signiﬁcant differences between Group A and Group B scores either at pretest or post-test.
Table III. Outcomes of assessments of SOAAAR based on level of training
Outcome measures
PGY 3 PGY 4 PGY 5
Pretest Post-test P value Pretest Post-test P value Pretest Post-test P value
Task-speciﬁc checklist (1-54) 25.9 6 10.7 43.6 6 7.2 .02 35.3 6 6.8 43.5 6 6.7 .06 40.6 6 10 41 6 4.7 1.0
Global rating scale (1-40) 16.2 6 4.7 27.7 6 6.3 .02 25.4 6 3.2 28 6 7.1 .8 26.2 6 5 24.9 6 4.5 .62
Quality of ﬁnal product (1-5) 1.9 6 .88 3.9 6 .9 .02 3.4 6 .6 3.2 6 .7 .5 3.6 6 .5 3.4 6 .57 .62
Time to complete repair,
minutes
45.1 6 8 36.9 6 5.6 .03 38.9 6 6.9 30.7 6 6.6 .03 40.3 6 6.1 35.1 6 2.8 .3
PGY, Postgraduate year; SOAAAR, simulated open abdominal aortic aneurysm repair.
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surgeon about how to conceptualize and perform many
aspects of an AAA repair was able to improve a trainee’s
performance.
Pandey et al, from the European Vascular Workshop
(Pontresina, Switzerland), previously showed that simula-
tion training improved surgeon performance in AAA
repair.14 Their subjects, however, were often experienced
surgeons, some of whom have considerable experience in
performing open AAA repair, rather than surgical trainees.
In addition, simulation training was given in an intensive
3-day workshop. We wanted to test the impact of a distrib-
utive simulation training curriculum that can realistically be
incorporated into a busy surgical residency program.
Our study also demonstrates that dedicated faculty
involvement, in addition to other elements of a structured
simulation program, is necessary for maximal beneﬁt of
simulation training. To date, it has not been clear whether
mandatory and highly structured “proctored practice” in
the absence of faculty involvement can provide beneﬁt
equal to simulation training with faculty instruction.
Clearly, simulation and skills training that is implemented
in an erratic, voluntary basis lacks effectiveness.23,32
However, there is evidence in the endovascular simulation
literature that structured simulation training can improve
performance in the absence of expert trainers, although
qualitative metrics are improved more with the addition
of expert feedback.33 We ultimately feel the faculty group
performed better because there were insights given by
the faculty surgeon during the sessions that were able to
help the trainees improve performance. Skills lab coordina-
tors may be able to be instructed in ways to better guide
trainees. Nevertheless, faculty surgeons would seem bestable to impart knowledge and guidance that helps the
trainees understand, visualize, and execute the steps of an
open AAA repair. Our results support the assertion of other
educators in vascular surgery that dedicated faculty time
and effort are necessary for optimal effectiveness of simula-
tion training.26
The costs of faculty time and effort dedicated to effec-
tive simulation are substantial. Our vascular faculty
designed the AAA simulation course, proctored “pre-
test” and “post-test” assessments of the residents, and
taught the SOAAAR module on a volunteer basis.
Additional faculty volunteered time to review and grade
videotaped “pretest” and “post-test” assessments. Admin-
istration of this AAA simulation course to a single group
of 18 surgical residents and evaluation of videos for this
study is estimated to have required more than 150 faculty
hours. In our experience, the commitment of multiple
faculty members was crucial to the execution of a robust
simulation program. Obviously, faculty time spent away
from clinical practices may have signiﬁcant economic impli-
cations.24 At present, there are few mechanisms for reim-
bursement of faculty time and effort dedicated to
simulation training in most surgical departments. As
a result, economic pressures and competing demands on
faculty time could limit the development of effective simu-
lation training. As simulation training is increasingly adop-
ted for teaching and assessing surgical skills, there is
increasing need for strategies to support faculty efforts
and optimize faculty involvement.
Based on our experience, there are other keys to
successful simulation training in addition to dedicated
faculty instruction. First, detailed instructional materials
should be made available to trainees before the training
Fig 3. Impact of lab coordinator vs faculty instruction on
improvement in overall operative competence. yP ¼ NS, post-test
vs pretest; *P ¼ .02, post-test vs pretest. Scale: 1, Unable to
perform the procedure, or part observed, under supervision;
2, Able to perform the procedure, or part observed, under super-
vision; 3, Able to perform the procedure with minimum supervi-
sion (needed occasional help); 4, Competent to perform the
procedure unsupervised (could deal with complications that arose).
Fig 4. Impact of level of training on improvement in overall
operative competence. PGY, Postgraduate year. *P ¼ .03,
post-test vs pretest; yP ¼ NS, post-test vs pretest. Scale: 1, Unable
to perform the procedure, or part observed, under supervision;
2, Able to perform the procedure, or part observed, under super-
vision; 3, Able to perform the procedure with minimum supervi-
sion (needed occasional help); 4, Competent to perform the
procedure unsupervised (could deal with complications that arose).
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SOAAR module guide with detailed instructions in open
AAA repair and a video demonstrating the desired tech-
nique of repair. Such supplements allow trainees to prepare
for sessions and allow them to review techniques after
sessions are completed. Second, as other educators have
identiﬁed, well-organized simulation sessions with explicit
goals are necessary.26 In our SOAAAR training sessions,
all residents received a detailed curriculum explaining
the goals of each session and were kept focused on thetasks to be performed by the faculty surgeon or skills lab
coordinator.
We found that PGY 3 residents showed signiﬁcant
improvement in performance after simulation training
while PGY 4 and PGY 5 residents did not. The most likely
explanation is that the assessment tool utilized does not
discriminate differences in performance at higher stages
of ability. Previous studies have demonstrated that simula-
tion training is most impactful in trainees with lower level
of ability, although simulation has been shown to improve
performance in senior trainees as well.14,34 Until more
advanced models and metrics that discriminate differences
at more advanced level of ability are developed, focusing
simulation efforts for open AAA repair and other complex
vascular procedures on middle years of residency appears
most effective. These residents have the potential to gain
maximal beneﬁt from simulation training as groundwork
for their operative experience as it occurs before their
senior resident operative experience. Nevertheless, addi-
tional investigation is required to deﬁne strategies to
impact more senior trainees.
There are limitations to this study. It is possible that
there were differences between Groups A and B, such as
level of preparation for course sessions, which contributed
to the differences in improvement. We did attempt to
ensure that preparation was as uniform as possible by
ensuring that all trainees picked up the video and course
materials. Although the study was randomized, there could
have been differences in resident operative experience that
impacted the results. In addition, there may have been
a learning affect that contributed to the approved perfor-
mance on the post-test compared with the pretest. While
the learning effect could be quantitated by having a control
group who did not undergo simulation training, we did
not feel comfortable assigning some residents to no educa-
tional training. In addition, the learning effect might be
presumed to be equivalent in both groups and therefore
not impact the conclusions of the study. Finally, it must
be emphasized that this study does not show that the simu-
lation training improves real world operating room perfor-
mance. A great deal of work remains to be done in order to
demonstrate the transferability of simulation training to
performance in the operating room. The metrics for assess-
ing performance in actual open AAA repair have yet to be
developed and validated. Correlation between improve
performance on a simulated open AAA repair and actual
repair would then need to be demonstrated in order to
convincingly deﬁne the role of open vascular simulation
in resident training.
In conclusion, this study supports the use of simulation
training as an increasingly important tool in the training of
surgical residents. This study demonstrates that simulation
training can improve a trainee’s ability to perform the more
advanced skills required in the performance of an entire
simulated operation. Based on these results, we feel that
a simulated open AAA training course is a valuable addition
to a simulation curriculum for training mid-level surgical
residents in vascular surgery. This study also afﬁrms the
JOURNAL OF VASCULAR SURGERY
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vascular simulation training. As simulation programs
expand within surgical residencies, surgical faculty will
need to deﬁne strategies to maximize the effectiveness
of simulation training while optimizing use of faculty
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Supplementary Table (online only). Structured assessment of SOAAAR
Structured Assessment of Simulated Open AAA (Model-tube graft)
Participant: Assessor:
Task Speciﬁc Checklist
Not performed
(indicate if
NOT applicable)
Development
required,
signiﬁcant
correction
required
Development
required,
minimal
correction
required
Acceptable
as is, no
correction
required
PART A (6 POINTS): Pre-procedure plan and preparation
Demonstrates sound knowledge of indications for open AAA repair
Size > 5.5cm, growth >1cm/yr & symptoms (1 point each)
0 1 2 3
Ensures general equipment and materials available
Vascular clamps, graft & prolene suture (1 point each)
0 1 2 3
PART B (30 POINTS): Exposure and Proximal Anastomosis
Achieves adequate exposure
Transverse colon up, small bowel to right, renal vein cephalad
(1 point each)
0 1 2 3
Communicates heparinization and clamping
Ensures graft and instruments accessible, heparin administered &
blood pressure appropriate prior to clamping aorta (1 point each)
0 1 2 3
Clamps iliac arteries
Preserves hypogastric arteries , both Iliacs clamped prior to aortic
clamp placement (1 point each)
0 1 2 3
Clamps aortic neck without occluding the renal arteries and vein 0 1 2 3
Achieves clean longitudinal arteriotomy along midline aorta avoiding
the IMA
0 1 2 3
Appropriately controls lumbar back bleeding 0 1 2 3
Prepares neck of aneurysm to receive graft, T cut with sufﬁcient
infrarenal length
0 1 2 3
Sutures graft into aorta using appropriately placed sutures without
tearing aorta
0 1 2 3
Completes suture line with maintained tension and adequate knot
(>6 throws)
0 1 2 3
Tests anastomosis, identiﬁes and repairs any leaks
Places clamp distally, slowly releases aortic clamp, assesses for anastomotic
leak prior to clamp release (1 point each)
0 1 2 3
PART C (18 POINTS): Distal anastomosis
Prepares distal aorta to receive graft, T cut with sufﬁcient aortic length 0 1 2 3
Cuts graft to correct length to ensure no graft redundancy or suture
line tension
0 1 2 3
Performs distal anastomosis with appropriately placed sutures 0 1 2 3
Flushes (controlled) proximally and distally prior to completion
of anastomosis
0 1 2 3
Completes suture line with maintained tension and adequate knot
(>6 throws)
0 1 2 3
Clearly communicates release of clamps
Informs anesthesia of declamping, releases aortic clamp and iliac clamps
sequentially while assessing for hypotension & checks distal perfusion
(1 point each)
0 1 2 3
PART D (TOTAL OF A +B+D) [ 54 POINTS TOTAL
1 2 3 4 5
PART E (40 POINTS): Global rating form for assessing surgical competence: Open AAA
Respect for Tissue Frequent unnecessary
tissue force or
damage to vessels
Careful tissue handling,
occasional
inadvertent damage
Consistently handled tissue
carefully (appropriately),
minimal tissue damage
Time and motion Many unnecessary
moves
Efﬁcient time & motion,
some
unnecessary moves
Clear economy of motion,
and maximum efﬁciency
Instrument handling Repeated tentative or
awkward moves,
inappropriate use
of instruments
Competent use of
instruments,
occasionally stiff or
awkward
Fluid concise moves with
appropriate instruments
JOURNAL OF VASCULAR SURGERY
253.e1 Robinson et al July 2013
Supplementary Table (online only). Continued.
1 2 3 4 5
Knotting and suturing Defective techniques
resulting in poor
tissue apposition
and unsafe knots
Knotting and suturing usually
reliable but sometimes
awkward
Sound techniques and
smooth action
Use of assistant
(indicate if NOT
applicable)
Consistently places
assistant poorly
or fails to use
them
Appropriate use of assistant Uses assistant to the best
advantage at
all times
Procedural Flow Frequently stopped
and seems unsure
of next move
Demonstrates some forward
planning,
reasonable progression
Effortless, obviously planned
course
Quality of Final Product Final product well
below standard
and likely to fail
Final product has deﬁciencies
but
would probably function
adequately
Excellent ﬁnal product with
no ﬂows and likely to
function well
Overall Performance Unable to perform
the procedure
under supervision
Able to perform the
procedure
under supervision
Competent to perform the
procedure unsupervised
Level at which completed
elements of the PBA were
performed on this occasion Check as appropriate
PART F: Global summary
Level 0 Insufﬁcient evidence observed to support a summary judgment
Level 1 Unable to perform the procedure, or part observed, under supervision
Level 2 Able to perform the procedure, or part observed, under supervision
Level 3 Able to perform the procedure with minimum supervision (needed occasional help)
Level 4 Competent to perform the procedure unsupervised (could deal with complications that arose)
Comments:
AAA, Abdominal aortic aneurysm; SOAAAR, simulated open AAA repair.
Assessment included task-speciﬁc checklist, global rating form, and global summary of overall operative competence.
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